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(57)Abstract: 

PURPOSE: To prevent frost from producing around an 
evaporator which constitutes a part of a cooling device, 
completing phase transfer from liquid to gas of 
refrigerant, and increase cooling efficiently. 
CONSTITUTION: A temperature sensor 31 is provided 
on the surface of an evaporator 5 provided inside an air 
duct 1, and a heater coil 32 is wound on the outer 
periphery of the evaporator 5. The one end of the heater 
coil 32 is connected to a reference voltage VCC, and 
the other end is connected to an earth through a 
current regulator circuit 34. When the temperature 
sensor 31 detects frost on the surface of the evaporator 
5, a current value (i) of applied current I to be applied to 
the heater coil 32 is applied by the current regulator 
circuit 34 to heat the outer periphery of the evaporator 
5. Thus frost is prevented from producing, cooling 
efficiently of the evaporator 5 is increased, and a 
compressor 8 is prevented from seizing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An air duct which one end opened for free passage with an exhaust air feed port and in 
which the other end carried out the opening into a cab. 

The Blois fan which is located and formed in this air duct and sends air from said exhaust air 
feed port in a cab. 

An evaporator formed that the endothermic of the heat of air which is located in the middle of 

said air duct, and flows through inside of this air duct should be carried out. 

A refrigeration system which constitutes this evaporator, a compressor, and a condenser by 

connecting via a refrigerant pipeline in order to make this evaporator circulate through a 

refrigerant. 

In order to make this heater core circulate through some cooling water which cools inside of an 
engine with a heater core provided that air which is located in the middle of and flows through 
inside of this air duct should be heated, and a radiator and a water pump, [ said air duct ] A 
heater which constitutes this heater core by connecting the radiator side via a branching cooling 
water pipe way. 

A frost detection means to have been the air-conditioner for vehicles provided with the above, 
and to detect a generation state of frost to an evaporator of said refrigeration system was 
formed, and an evaporator heating method which heats this evaporator based on a detecting 
signal from this frost detection means was provided in the circumference of said evaporator. 

[Claim 2]The air-conditioner for vehicles according to claim 1 which constitutes said evaporator 
heating method from an electrically heated wire allocated in the surroundings of an evaporator, 
and a force current adjustment device which adjusts force current sent through this electrically 
heated wire based on a detecting signal from said frost detection means. 

[Claim 3]Heater piping to which said evaporator heating method is allocated in the surroundings 
of an evaporator, and cooling water of said heater is supplied, The air-conditioner for vehicles 
according to claim 1 which constitutes an opening and closing valve provided between this 
heater piping and said heater, and this opening and closing valve from an opening and closing 
valve adjustment device adjusted based on a detecting signal from said frost detection means. 
[Claim 4]A semi heater core to which said evaporator heating method is located and provided in 
the upstream of an evaporator, and cooling water from said heater is supplied, The air- 
conditioner for vehicles according to claim 1 which constitutes an opening and closing valve 
provided between this semi heater core and said heater, and this opening and closing valve from 
an opening and closing valve adjustment device adjusted based on a detecting signal from said 
frost detection means. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the air-conditioner for vehicles provided with 
heat exchangers, such as a refrigeration system of a car, and a heater, for example. 
[0002] 

[Description of the Prior Art]Here, the air-conditioner for vehicles of conventional technology is 
shown and explained to drawing 10 . 

[0003]One shows an air duct among a figure, one end of this air duct 1 serves as the exhaust air 
feed port 2, and the other end serves as an exhaust air exit cone (not shown) which carries out 
an opening into a cab. Here, profile composition of said exhaust air feed port 2 is carried out 
from the end of the air duct 1, and the confluent port 2C open for free passage by inhalation 
**** fresh air intake 2B, and said bashful intake 2A and fresh air intake 2B joining the bashful 
intake 2A opened for free passage in the cab in the open air from the outside of an automobile 
body. 

[0004]This intake door 3 adjusts inflow air from the confluent port 2C by opening and closing 
said bashful intake 2A and fresh air intake 2B by 3 showing the intake door provided in said 
exhaust air feed port 2. 

[0005]4 shows the Blois fan, and this Blois fan 4 is formed in the end side in the air duct 1, it 
adheres to the axis of rotation (not shown) of the electric motor 4A attached to the side of the 
air duct 1, and this electric motor 4A, and consists of the fan 4B formed so that it might face in 
said air duct 1. And air is inhaled in the air duct 1 from the exhaust air feed port 2 by rotating 
the fan 4B of this Blois fan 4, and this air is changed into the wind for blowing off from the exit 
cone in which it was provided at the other end side of the air duct 1. 

[0006]5 shows the evaporator used as the heat exchange mechanism for air conditioning of the 
refrigeration system 6 mentioned later, and this evaporator 5 is formed in the air duct 1, and 
carries out the endothermic of the heat of blowing air in the air duct 1 which passes this 
evaporator 5. 

[0007]6 shows a refrigeration system and profile composition of this refrigeration system 6 is 
carried out from the refrigerant pipeline 7 in which the circulation flow passage through which a 
refrigerant circulates was formed, and the compressor 8 formed one by one along the circulating 
direction (the inside of a figure, the direction of arrow A) of a refrigerant in the middle of this 
refrigerant pipeline 7, the condenser 9 and said evaporator 5. And after a refrigerant is 
compressed by the compressor 8, while passing along the condenser 9 and the evaporator 5, 
carry out the phase transition of this refrigeration system 6 to high pressure gas -> high 
pressure liquid -> low pressure gas one by one, and. When carrying out a phase transition to the 
gaseous phase from the liquid phase with this evaporator 5, the heat of blowing air in the air duct 
1 which passes the evaporator 5 is absorbed. 

[0008] 10 shows a receiver tank, this receiver tank 10 is allocated in the refrigerant pipeline 7 
between said compressor 8 and the condenser 9, the sight glass 10A is formed in the upper part, 
and a refrigerant state can be supervised now. 

[0009] 1 1 shows an expansion valve, and this expansion valve 1 1 is constituted by the reducing 
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valve, is allocated in the refrigerant pipeline 7 between said receiver tank 10 and the evaporator 
5, makes the refrigerant drawn from the receiver tank 10 by being in a liquid phase state 
decompress to predetermined pressure, and is circulated in the direction of arrow A. And the 
refrigerant decompressed by this expansion valve 1 1 will evaporate, while circulating the inside of 
the evaporator 5, it will be in a vapor phase state, and is again compressed by the compressor 8. 

[0010] 12 shows the electromagnetic clutch provided in the axis of rotation 8A of the compressor 
8, and this electromagnetic clutch 12 is connected with the belt pulley 12A and the belt pulley 
15A formed in the axis of rotation 15 of the engine 14 later mentioned via V belt 13, and 
transmits rotation of this engine 14 to the compressor 8 intermittently. 

[001 1]Therefore, the refrigeration system 6 by conventional technology is constituted including 
the receiver tank 10, the expansion valve 11, and the electromagnetic clutch 12 grade besides 
the evaporator 5 and the compressor 8 which were mentioned above, and the condenser 9 grade. 

[001 2] 14 shows the engine used as the source of power of a vehicle, and this engine 14 outputs 
the rotation generated with reciprocation mechanisms, such as a piston, to the axis of rotation 

15, and makes a vehicle run perform, and it drives the water pump 19 which drives and mentions 
later the compressor 8 mentioned above. 

[0013]The main cooling water pipe way 17 where 16 shows the engine cooling device which cools 
said engine 14, and cooling water circulates through this engine cooling device 16, The engine 
water jacket 18 which was formed in the middle of this main cooling water pipe way 17, and was 
allocated along the inside of the cylinder of said engine 14, It comprises the water pump 19 and 
the radiator 20 which were formed one by one along the circulating direction (the inside of a 
figure, the direction of arrow B) of cooling water in the middle of said main cooling water pipe 
way 1 7. 

[0014]Said water pump 19 is connected with the belt pulley 19A and the belt pulley 15B formed 
in the axis of rotation 15 of the engine 14 via V belt 21, and transmits rotation of this engine 14 
to the water pump 19. 

[0015]And when, as for said engine cooling device 16, cooling water circulates through the inside 
of the main cooling water pipe way 17 with the water pump 19 and cooling water passes the 
engine water jacket 18, When carrying out the endothermic of the heat from the engine 14 and 
passing the radiator 20, air cooling was carried out by the cooling fan 15C formed in the tip side 
of the axis of rotation 15 of the engine 14, and overheat of this engine 14 is prevented by cooling 
the engine 14 one by one. 

[0016]22 shows the heater core used as the heat exchange mechanism for heating of the heater 
23 mentioned later, and this heater core 22 is formed in the air duct 1, and heats blowing air in 
the air duct 1 which passes this heater core 22. 

[0017]In order that 23 may show a heater and this heater 23 may make this heater core 22 
circulate through some of said heater cores 22 and cooling water of said engine cooling device 

16, It comprises the thermostat 26 used as the cross valve which while is located in the 
branching cooling water pipe ways 24 and 25 connected in the middle of and an input side, and 
was prepared for the terminal area of the branching cooling water pipe way 24 and the main 
cooling water pipe way 1 7 by being located so that it may be [ said radiator 20 side ] open for 
free passage. [ the main cooling water pipe way 1 7 ] 

[0018]Said thermostat 26 closes the branching cooling water pipe way 24 side here at the time 
of low temperature, If the inflow of the cooling water from the main cooling water pipe way 1 7 is 
prevented and cooling water becomes an elevated temperature, the branching cooling water pipe 
way 24 side will be opened, cooling water is circulated in the direction of arrow C from the main 
cooling water pipe way 17, and the cooling water which was able to be warmed from the engine 
cooling device 16 to the heater core 22 is supplied. And in this heater core 22, blowing air in the 
air duct 1 which passes this heater core 22 with this cooling water that was able to be warmed 
is heated. 

[0019]27 shows an air mix door, and this air mix door 27 is formed in the air duct 1 so that it 
may be located between said evaporator 5 and the heater core 22, In order to set the air which 
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blows off from the exit cone of the air duct 1 in a cab as a predetermined temperature, the air 
content which passes the evaporator 5 and the heater core 22 is adjusted. 

[0020]In the air-conditioner for vehicles in the conventional technology constituted in this way, 
With each switch (not shown) formed in the cab, the electromagnetic clutch 12, the intake door 
3, and the air mix door 27 which drive the compressor 8 are adjusted, and the inside of a cab is 
maintained at a comfortable state. 
[0021] 

[Problem(s) to be Solved by the Invention]By the way, in the conventional technology mentioned 
above, in the refrigeration system 6 of the air-conditioner for vehicles, frost may occur around 
the evaporator 5 and there is a problem of it becoming impossible to cool blowing air in the air 
duct 1 efficiently by generating of this frost by the ambient environment of a vehicle, and the fill 
ration of a refrigerant. 

[0022]It will be in the state where it becomes impossible to have performed thoroughly the 
phase transition from the liquid phase in the evaporator 5 to the gaseous phase, and was got 
blocked within the refrigerant pipeline 7 of the upstream of the evaporator 5 with decline in this 
cooling efficiency, and there is a problem that printing of the compressor 8 occurs. 
[0023]In conventional technology in order to solve this problem, When a pressure sensor is 
formed in the middle of the refrigerant pipeline 7 and the signal from this pressure sensor 
becomes more than specified pressure, Connection and release are suitably repeated for the 
electromagnetic clutch 12 (henceforth "clutch cycling"), and he stops the operation of the 
refrigeration system 6, and was trying to thaw the frost of the evaporator 5 with the temperature 
in the air duct 1 . 

[0024]For this reason, though a driver operates an air-conditioner, when frost has occurred on 
the surface of the evaporator 5, there is a problem of taking very long time for the inside of a 
cab to be in a favorite temperature state. 

[0025]This invention was made in view of the problem of the conventional technology mentioned 
above, and an object of this invention is to provide the air-conditioner for vehicles which enabled 
it to set the inside of a cab as a favorite state promptly, without reducing cooling efficiency. 
[0026] 

[Means for Solving the Problem]There is the feature of composition of that this invention adopts 
in order to solve a technical problem mentioned above in having formed a frost detection means 
to detect a generation state of frost to an evaporator of a refrigeration system, and having 
provided an evaporator heating method which heats this evaporator based on a detecting signal 
from this frost detection means in the circumference of said evaporator. 
[0027]As for said evaporator heating method, it is desirable to constitute force current sent 
through an electrically heated wire allocated in the surroundings of an evaporator and this 
electrically heated wire from a force current adjustment device adjusted based on a detecting 
signal from said frost detection means. 

[0028]Said evaporator heating method is allocated in the surroundings of an evaporator, and may 
consist of an opening and closing valve provided between heater piping to which cooling water of 
said heater is supplied, and this heater piping and said heater, and an opening and closing valve 
adjustment device which adjusts this opening and closing valve based on a detecting signal from 
said frost detection means. 

[0029]A semi heater core to which said evaporator heating method is located and provided in the 
upstream of an evaporator, and cooling water from said heater is supplied on the other hand, An 
opening and closing valve provided between this semi heater core and said heater and this 
opening and closing valve may consist of opening and closing valve adjustment devices adjusted 
based on a detecting signal from said frost detection means. 
[0030] 

[Function]By the above-mentioned composition, when a frost detection means to detect the 
generation state of frost detects generating of frost, the surroundings of an evaporator can be 
effectively heated by an evaporator heating method, and generating of frost can be prevented. 
[0031 ]It can prevent falling the cooling efficiency of a refrigeration system by each adjustment 
device. 
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[0032] 

[Example]Hereafter, the example of this invention is described based on drawing 1 thru/or 
drawing 9. In the example, the same numerals shall be given to the same component as the 
conventional technology mentioned above, and the explanation shall be omitted. 
[0033]First, the 1st example is shown in drawing 1 thru/or drawing 4. 

[0034]31 show among a figure the temperature sensor as a frost detection means formed in the 
surface of the evaporator 5, It is constituted by thermo-sensitive devices, such as a thermo 
sensitive register, and as shown in drawing 3, when T becomesTOO or less skin temperature of 
the evaporator 5 detected by the temperature sensor 31, this temperature sensor 31 is detected 
noting that frost occurs. 

[0035]32 shows the heater coil as an electrically heated wire wound around the circumference of 
the evaporator 5, this heater coil 32 is connected by the lead 33 between the reference voltage 
VCC (for example, 12V) and a ground, and heating quantity is adjusted with the current value i of 
the force current I into which this heater coil 32 flows. The heater core 32 is wound so that the 
temperature sensor 31 may not be started. 

[0036]34 shows the current adjusting circuit which adjusts the force current I sent through the 
heater coil 32, This current adjusting circuit 34 so that the current value of the force current I 
can be set as OFF, i1, i2, — , the current value i of iO (iO shows a maximum current value in 
addition) with the signal from the control unit 35 mentioned later, Profile composition is carried 
out by a switch and diversion-of-river resistance (neither is illustrated). 

[0037]35 shows a control unit and the airconditioning switch 36 and the temperature sensor 31 
are connected to the input side of this control unit 35, The current adjusting circuit 34 is 
connected to an output side, and this current adjusting circuit 34 adjusts the current value i of 
the force current I which flows into the heater coil 32 based on the signal from the control unit 
35. In the storage area 35A of this control unit 35, the current value control program of the force 
current I to the heater coil 32 shown in drawing 4 is stored, and the characteristics map shown 
in drawing 3 is stored. 

[0038] Here, the skin temperature T of the evaporator 5 is taken along a horizontal axis, it takes 
the current value i of the force current I to the heater coil 32 along a vertical axis, and a 
characteristics map shows the current value i of the force current I corresponding to the value 
of each skin temperature T. The heating quantity of the heater coil 32 shall be proportional to 
the current value i of the force current I mostly. 

[0039]In this characteristics map, at the time of T^TO, the maximum current value iO is 
impressed to the heater coil 32, between TO <T<=T1, the current value i corresponding to each 
temperature T is impressed to the heater coil 32, and impression of the force current I to the 
heater coil 32 is stopped at the time of T1 <T. The temperature TO is a temperature higher than 
the temperature TOO which frost generates on the surface of the evaporator 5, and it can be 
considered at this temperature TO that it is the state where frost is being made on the surface 
of the evaporator 5. Between TO <T<=T1, as the current value i of the force current I to the 
heater coil 32 is in inverse proportion to the temperature T, it adjusts the heating quantity of the 
heater coil 32 small. 

[0040]The air-conditioner by this example has the composition like and it is exceptionally 

same with what is depended on conventional technology about the fundamental operation. 
[0041]Next, based on draw ing 4, the force current regulated treatment to the heater coil 32 is 
explained. 

[0042]First, by closing the airconditioning switch 36, the electromagnetic clutch 12 is connected, 
rotation of the engine 14 is transmitted to the compressor 8, a drive is started and the force 
current regulated treatment to the heater coil 32 is started. 

[0043]Read the skin temperature T of the evaporator 5 from the temperature sensor 31 at Step 
1, and it is judged whether it is lower than the temperature TO set as the temperature in which 
this temperature T is higher than the temperature TOO which frost generates at Step 2, When it 
judges with "NO", since the surface of the evaporator 5 is higher than the temperature which 
frost generates, it returns to Step 1 and repeats processing of Steps 1 and 2. 
[0044]On the other hand, when it judges with "YES" at Step 2, Since it is in the state which 
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frost is generating on the surface of the evaporator 5, or the state which frost has already 
generated, that it should move to Step 3 and the maximum current value iO should be impressed 
to the heater coil 32, a signal is outputted to the current adjusting circuit 34, and a maximum 
heating amount is generated with this heater coil 32. 

[0045]At Step 4, the skin temperature T of the evaporator 5 is again read from the temperature 
sensor 31, At Step 5, it is judged whether this temperature T is higher than the temperature T1 
regarded as frost not occurring thoroughly "when it judges with NO], Since the frost of the 
surface of the evaporator 5 is not thawed thoroughly, it moves from it to Step 6, That the 
current value i corresponding to the temperature T should be set up from a characteristics map, 
and this current value i should be impressed to the heater coil 32, a signal is outputted to the 
current adjusting circuit 34, and the heating quantity according to the skin temperature T of the 
evaporator 5 is generated in this heater coil 32. That is, when low, the temperature T generates 
small heating quantity for large heating quantity, when high. And the processing after Step 4 is 
repeated. 

[0046]On the other hand, when it judges with "YES" at Step 5, since the skin temperature T of 
the evaporator 5 is rising to the temperature T1 in the state where frost does not occur, 
impression of the force current I to the heater coil 32 is stopped, and it moves to Step 8, and at 
Step 8, the return of it is carried out and it repeats this processing. 

[0047]According to this example, the temperature T detects that frost is being made on the 
surface of the evaporator 5 with the temperature sensor 31 formed in the surface of the 
evaporator 5, or that frost has already occurred, the force current I is impressed to the heater 
coil 32, and this heater coil 32 is made to heat in this case in this way. Thereby, the positive 
blowing air which can prevent and passes the evaporator 5 in the air duct 1 can be efficiently 
cooled for frost occurring on the surface of the evaporator 5. 

[0048]By preventing frost from occurring on the surface of the evaporator 5, the phase 
transition from the liquid phase of a refrigerant to the gaseous phase can be performed 
thoroughly, and the pressure buildup in the refrigerant pipeline 7 can be prevented. And by 
preventing clutch cycling effectively, after being able to prevent printing of the compressor 8 
certainly and operating an air-conditioner, it can perform comparatively setting the inside of a 
cab as a desired temperature early. 

[0049]Since the current value i of the force current I impressed to the heater coil 32 with the 
skin temperature T of the evaporator 5 was adjusted, In the time of the state where frost is 
thawing (the range of TO <T<=T1) f the current value i is impressed to the heater coil 32 as the 
current value i lower than the maximum current value iO. The heater coil 32 could be made by 
this to generate only heating quantity required to thaw only frost, the heater coil 32 was 
prevented from heating the evaporator 5 more than needed, and decline in the cooling efficiency 
in this evaporator 5 is prevented effectively. 

[0050]The force current regulated treatment shown in the current adjusting circuit 34 and 
drawing 4 of said example shows the example of a force current adjustment device. 
[0051] Although the skin temperature T sets up the current value i corresponding to the skin 
temperature T of the evaporator 5 and it was made to impress this current value i to the heater 
coil 32 in TO <T<=T1 like Step 5 of drawing 4, and Step 6 in said example, This invention may 
skip not only this but Step 5 and Step 6, and may make them control of only ON/OFF of the 
force current I to the heater coil 32. 

[0052]When the skin temperature T of the evaporator 5 became lower than TO, made it impress 
the force current I to the heater coil 32 in said example, but. It may be made for the skin 
temperature T to impress the current value i of the force current I corresponding to the 
temperature T in the stage which became lower than T1, as shown in the characteristics map of 
not only this but d rawin g 3. 

[0053]Next, to describe the 2nd example based on drawing 5 thru/or drawing 8 the feature of 
this example, It is in having constituted the evaporator heating method from an electromagnetic 
proportional solenoid valve formed by being located between heater piping through which it is 
allocated by the periphery of an evaporator and the cooling water from a heater circulates, and 
this heater piping and a heater. Also in this example, the same numerals shall be given to the 
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same component as the conventional technology mentioned above, and the explanation shall be 
omitted. 

[0054]41 show among a figure heater piping allocated by the periphery of the evaporator 5, and 
this heater piping 41 is connected to the branching cooling water pipe way 25 of another side of 
the heater 23 via the heater tube ways 42 and 43, respectively. And the heating quantity 
according to the quantity of the circulating cooling water generates this heater piping 41. 
[0055]44 shows the electromagnetism proportional solenoid valve as an opening and closing 
valve provided in the middle of the heater tube way 43 of another side, and an opening is 
adjusted with the current value i of the force current I, when the current value i is zero, a valve 
opening will serve as zero, and this proportional solenoid valve 44 will be in a valve closing 
condition. 

[0056]And by opening the proportional solenoid valve 44, the cooling water from the heater 23 
flows in the direction of arrow D, supplies cooling water to the heater piping 41, and comes to 
warm the surface of the evaporator 5. 

[0057]45 shows a control unit and the airconditioning switch 36 and the temperature sensor 31 
are connected to the input side of this control unit 45, The proportional solenoid valve 44 is 
connected to an output side, and this proportional solenoid valve 44 adjusts the quantity of 
cooling water to the heater piping 41 based on the signal from the control unit 45, and makes 
heating quantity of the evaporator 5 variable. In the storage area 45A of this control unit 45, the 
current value control program of the force current I impressed to the proportional solenoid valve 
44 shown in drawin g 6 is stored, and the characteristics map shown in drawing 7 is stored. 
[0058]Here, the skin temperature T of the evaporator 5 is taken along a horizontal axis, it takes 
the current value i of the force current I to the proportional solenoid valve 44 along a vertical 
axis, and a characteristics map shows the current value i of the force current I corresponding to 
the value of each skin temperature T. The heating quantity of the heater piping 41 shall be 
proportional to the flow of cooling water mostly. 

J[0059]In this characteristics map, at the time of T<=T0. The maximum current value iO is 
supplied to the proportional solenoid valve 44, a valve opening is enlarged, between TO <T<=T1, 
the current value i corresponding to each temperature T is supplied to the proportional solenoid 
valve 44, a valve opening is made small, and supply of the force current I to the proportional 
solenoid valve 44 is stopped at the time of T1 <T. It can be considered that the temperature TO 
is a temperature higher than the temperature TOO which frost generates on the surface of the 
evaporator 5, and is in the state where frost is being made on the surface of the evaporator 5 at 
this temperature TO. Between TO <T<=T1 , the current value i of the force current I supplied to 
the proportional solenoid valve 44 comes to be in inverse proportion to the temperature T, 
adjusts the quantity of the cooling water supplied to the heater piping 41, and is adjusting the 
heating quantity from this heater piping 41. 

[0060]The air-conditioner by this example has the composition like ****, and it is exceptionally 
same with what is depended on conventional technology about the fundamental operation. 
[0061] Next, based on drawmgj}, the force current regulated treatment to the proportional 
solenoid valve 44 is explained. 

[0062]First, by closing the airconditioning switch 36, the electromagnetic clutch 12 is connected, 
rotation of the engine 14 is transmitted to the compressor 8, a drive is started and the force 
current regulated treatment to the proportional solenoid valve 44 is started. 
[0063]The skin temperature T of the evaporator 5 is read from the temperature sensor 31 at 
Step 1 1, When it judges whether it is lower than the temperature TO in which this temperature T 
is higher than the temperature TOO which frost generates at Step 12 and judges with "NO", 
since the surface of the evaporator 5 is higher than the temperature which frost generates, it 
returns to Step 1 1 and repeats processing of Steps 1 1 and 1 2. 

[0064]On the other hand, since it is in the state which frost is generating on the surface of the 
evaporator 5, or the state which frost has already generated when it judges with "YES" at Step 
12, it moves to Step 13 and the maximum current value iO is impressed to the proportional 
solenoid valve 44 that cooling water should be supplied to the heater piping 41 by a peak. 
[0065]At Step 14, the skin temperature T of the evaporator 5 is again read from the temperature 
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sensor 31, At Step 15, it is judged whether this temperature T is higher than the temperature T1 
regarded as frost not occurring thoroughly "when it judges with NO], Since the frost of the 
surface of the evaporator 5 is not thawed thoroughly, it moves to Step 16, and it sets up the 
current value i corresponding to the temperature T from a characteristics map, impresses this 
current value i to the proportional solenoid valve 44, adjusts the cooling water supplied to the 
heater piping 41, and adjusts heating quantity. And the processing after Step 14 is repeated. 
[0066]On the other hand, when it judges with "YES" at Step 15, Since the skin temperature T of 
the evaporator 5 is rising to the temperature T1 in the state where frost does not occur, 
impression of the force current I to the proportional solenoid valve 44 is stopped, supply of the 
cooling water to the heater piping 41 is stopped, it moves to Step 18, and the return of it is 
carried out at Step 1 8, and it repeats this processing. 

[0067]Also in the air-conditioner by this example, can obtain the same operation effect as the 
1st example mentioned above in this way, and according to this example. The surface of the 
evaporator 5 can be effectively heated by supplying the heater piping 41 provided in the 
periphery of the evaporator 5 using the cooling water of the heater 23 with which the air- 
conditioner is equipped. If compared with the 1st example that impresses current to the heater 
coil 32, consumption of quantity of electricity will be reduced substantially. 
[0068]The force current regulated treatment shown in the electromagnetism proportional 
solenoid valve 44 and drawing 8 of said example shows the example of an opening and closing 
valve adjustment device. 

[0069]In said example, like Step 15 of drawing 8, and Step 16, Although the current value i of the 
force current I impressed to the proportional solenoid valve 44 is set up and it was made to 
impress this current value i to the proportional solenoid valve 44 so that the skin temperature T 
may serve as the amount of supply of the cooling water corresponding to the skin temperature T 
of the evaporator 5 in TO <T<=T1, This invention skips not only this but Step 15 and Step 16, 
and is good also as adjustment according to a make and break action by control of only ON/OFF 
of the force current I to the proportional solenoid valve 44. 

[0070]In said example, when the skin temperature T of the evaporator 5 became lower than TO, 
as the proportional solenoid valve 44 was opened, supplied cooling water to the heater piping 41, 
but. It may be made for this invention to impress the current value i of the force current I to the 
proportional solenoid valve 44 that it is the stage to which the skin temperature T became lower 
than T1 as shown in the characteristics map of not only this but drawing 7, and the cooling water 
corresponding to the temperature T should be supplied to the heater piping 41. 
[0071]Next, it is in having provided the semi heater core which supplies the cooling water from a 
heater to the upstream of an evaporator by this example for showing the 3rd example in drawing 
9. In this example, the same numerals shall be given to the same component as the 2nd example 
mentioned above, and the explanation shall be omitted. 

[0072]51 show a semi heater core among a figure, and this semi heater core 51 is located in the 
upstream of the evaporator 5, is provided in the air duct 1, and is connected to this semi heater 
core 51 via the heater tube ways 42 and 43 on the branching cooling water pipe way 25 of 
another side of the heater 23, respectively. And in the middle of the heater tube way 43, the 
electromagnetism proportional solenoid valve 44 as an opening and closing valve is formed, and 
when this proportional solenoid valve 44 opens, cooling water flows in the direction of arrow D. 
[0073]Also in the air-conditioner of this example constituted in this way, the quantity of the 
cooling water supplied to the semi heater core 51 is controlled by the proportional solenoid valve 
44, and adjusts the quantity of heat of this semi heater core 51. And the same operation effect 
as said 2nd example can be obtained by performing the same processing as the current value 
controlling of the force current I to the proportional solenoid valve 44 shown in drawin g 8 of the 
2nd example mentioned above. 

[0074]Although the temperature sensor 31 detected the skin temperature T of the evaporator 5 
for the frost detection means and being carried out in said each example by carrying out 
decision processing of this temperature T at Steps 1 and 2 of dra wing 4, and Steps 1 1 and 12 of 
drawing 8, It replaces with a humidity sensor or this humidity sensor, a dew condensation sensor 
etc. are formed in the surface of the evaporator 5, and the detecting signal from each sensor 
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may be made to perform frost detection with a temperature sensor. 

[0075]Although the storage area 35A of the control units 35 and 45 and the processing program 
stored in 45A were made to perform a frost detection means and an applied current value 
adjustment device, and an opening and closing valve adjustment device in said each example, 
This invention is easy not only this but to constitute by the hard circuit by electronic parts. 
[0076] 

[Effect of the Invention]As explained in full detail above, in this invention, form a frost detection 
means to detect the generation state of frost to the evaporator of a refrigeration system, and 
around said evaporator, Since it had composition which establishes the evaporator heating 
method which heats this evaporator based on the detecting signal from this frost detection 
means, when it is detected that frost occurs on the surface of an evaporator by a frost 
detection means, the circumference of an evaporator is made to generate heat by an evaporator 
heating method. 

Therefore, generating of frost can be prevented certainly. 

As a result, the blowing air which passes the evaporator in an air duct can be cooled efficiently. 
The phase transition from the liquid phase of the refrigerant in an evaporator to the gaseous 
phase can be thoroughly performed now, the pressure buildup in a refrigerant pipeline is 
prevented, and printing of a compressor can be prevented certainly. After operating an air- 
conditioner, it can perform setting the inside of a cab as a desired temperature in a short time. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an entire configuration figure of the air-conditioner by the 1st example of this 
invention. 

[Draw ing 2] It is a control block diagram by the 1st example. 

[Drawing 3] It is a characteristics map in which the current value of the force current to the 
heater coil to the skin temperature of the evaporator by the 1st example is shown. 
[Drawing 4] It is a flow chart showing the force current regulated treatment by the 1st example. 
[Dra wing 5] It is an entire configuration figure of the air-conditioner by the 2nd example of this 
invention. 

[Drawing 6] It is a control block diagram by the 2nd example. 

[ Drawing 7 ]It is a characteristics map in which the current value of the force current to the 
proportional solenoid valve to the skin temperature of the evaporator by the 2nd example is 
shown. 

[Drawin g 8]It is a flow chart showing the impressed-electromotive-force regulated treatment by 
the 2nd example. 

[Drawing 9] It is an entire configuration figure of the air-conditioner by the 3rd example of this 
invention. 

[Drawing 10] It is an entire configuration figure of the air-conditioner by conventional technology. 
[Description of Notations] 

1 Air duct 

2 Exhaust air feed port 
2A Bashful feed port 

2B Outside air introduction port 

4 Blois fan 

5 Evaporator 

6 Refrigeration system 

7 Refrigerant pipeline 

8 Compressor 

9 Condenser 

12 Electromagnetic clutch 
1 4 Engine 

16 Engine cooling device 

1 7 Main cooling water pipe way 

18 Engine water jacket 

1 9 Water pump 

20 Radiator 

22 Heater core 

23 Heater 

24 and 25 Branching cooling water pipe way 

31 Temperature sensor (frost detection means) 

32 Heater coil (electrically heated wire) 
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34 Current adjusting circuit 
41 Heater piping 

44 Electromagnetism proportional solenoid valve (opening and closing valve) 

45 Control unit 

51 Semi heater core 



[Translation done.] 
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